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CLAIMS 



[Claim(s)] 

[Claim 1] The load room for equipping with a processed substrate, and the process room which 
processes the purpose to said substrate, The unload room for taking out a processed substrate, 
and the substrate conveyance room which connects said load room, a process room, and an 
unload room, It has the substrate support tray which supports said substrate, and the tray 
migration means to which said substrate support tray is moved between the aforementioned 
rooms. Said substrate conveyance room is a substrate processor characterized by being arranged 
so that both [ said load room, said both process rooms, said both process rooms, and / said 
process room and said both unload rooms ] may be connected, respectively. 
[Claim 2] The substrate processor according to claim 1 which is connected to said substrate 
conveyance room through the preheating room which carries out preheating of the substrate 
before the processing which said load room makes said purpose, and is connected to said 
substrate conveyance room through the reserve cooling room which cools the substrate after the 
processing termination which said imload room makes said purpose. 
[Claim 3] The substrate processor according to claim 1 or 2 which is constituted so that said 
preheating room may serve as a reserve cooling room, and is constituted so that said reserve 
cooling room may serve as a preheating room. 

[Claim 4] The substrate processor according to claim 1, 2, or 3 which is constituted so that said 
substrate support tray can support said substrate on the one side, and is constituted so that said 
tray migration means may move said tray with a horizontal-like posture. 
[Claim 5] The substrate processor according to claim 1, 2, or 3 which is constituted so that said 
substrate support tray can support said substrate to the both sides, and is constituted so that it 
may be made to move with the posture to which said tray migration means stood said tray. 
[Claim 6] A tray rotation means to rotate tiie tray by which said substrate support tray is 
supported by said tray migration means, and said load room is arranged with said tray migration 
means at this load room so that each of that substrate back face may be arranged in a substrate 
stowed position, A substrate incorporation means to convey to the chuck location facing said 
substrate stowed position where the processed substrate arranged v^th the flat horizontal-like 
posture is incorporated and stood to this load outdoor, The chuck means which holds the 
substrate conveyed in this chuck location, and is passed to the substrate back face of said tray is 
included. A tray rotation means to rotate the tray by which said unload room is arranged with 
said tray migration means at this unload room so that each of that substrate back face may be 
arranged in a substrate drawing location, A substrate processor including a chuck means to 
receive a processed substrate from the substrate back face of this tray, and the substrate drawing 
means which sends a processed substrate from this chuck means to unload outdoor as a posture 
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of the shape of reception and a flat horizontal according to claim 5. 

[Claim 7] The means rotated so that each of that substrate back face may turn [ room / said / load 
] to this tray m the predetermined direction by turns in support of said substrate support tray, A 
means to be supported by this tray rotation means, to raise said substrate support tray equipped 
with the processed substrate, and to equip said tray migration means is attached. The substrate 
processor according to claim 5 which attached the means which takes out said substrate support 
tray which is supporting the processed substrate in said unload room in the shape of falling 
sideways from said tray migration means, and a means to rotate the substrate support tray sent 
this picking so that each of that substrate back face may be suitable in the predetermined 
direction by turns. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention forms a predetermined thin film in the substrate in 
various thin film devices, such as a liquid crystal display and other various semiconductor 
devices, or etches the formed thin film and relates to the equipment which performs substrate 
processing of forming a predetermined pattem. 
[0002] 

[Description of the Prior Art] In forming a circuit pattem etc. from the thin film which in 
forming a predetermined thin fibn in the substrate of a thin film device the plasma-CVD method, 
the sputtering method, etc. were adopted, and was formed, various dry etching, such as plasma 
etching, is adopted. As the conventional equipment which performs such substrate processing is 
indicated by the thing and JP,62-161959,A which set two or more sheets and carry out batch 
processing as indicated by the thing and JP,60-77971,A which process one one-sheet substrate or 
it is shown in drawing 18 , the thing of various types which carry out sequential supply of the 
processed substrate, and process continuously, such as a thing, is known. 
[0003] In a substrate processor given in JP,60-77971,A, a substrate support tray is installed in a 
process room with the posture stood in the shape of a perpendicular, and a substrate is stood, 
supported and processed to both sides of this tray. Moreover, with equipment given in JP,62- 
161 959, A, a substrate is continuously supplied with a flat horizontal-like posture, is carried 
forward to an one direction with the posture, and receives processing. 
[0004] The equipment illustrated to drawing 18 is a substrate processor of the so-called inline 
type for carrying out sequential formation of the silicon nitride (SiN) film, the amorphous silicon 
(a-Si) film, and the n mold amorphous silicon film (or silicon nitride) film at a substrate. It has 
tiie load room 901 equipped with a processed substrate, the unload room 902 from which a 
processed substrate is removed, the preheating room 903 by which sequential arrangement was 
carried out among both [ these ] **, the 1st process room 904, a cooling room 905, the 2nd 
process room 906, and 3rd process room 907 grade. At the load room 901, it is equipped with 
two or more sheets at a time, and a substrate is conveyed by botii sides of the substrate support 
tray on a tray migration means at an one direction with 1 or the posture stood with this tray 
migration means to the direction of the load room 901 to the unload room 902, respectively, and 
receives processing the middle. At the unload room 902, a processed substrate is taken out the 
whole substrate support tray, and is removed from this tray. The tray which became empty is 
returned to the load room 901 . 
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[0005] 

[Problem(s) to be Solved by the Invention] However, v^ith equipment given in JP,60-77971,A, 
since a substrate is stood and supported by both sides of a tray and receives processing with the 
posture, although batch processing of two or more sheets can be carried out at once, different 
processing cannot be well performed one after another to the same processed substrate. 
Moreover, with the equipment shown in drawing 18 , or equipment given in JP,62-161959,A, 
although a substrate can be contmuously processed one after another compared with batch 
processing, in the whole equipment, if there is a late part of processing, the whole processing 
advance will be governed by the part and will be overdue, and when a trouble occurs in a certain 
location therefore, there is a problem that the whole must be stopped. If in the case of the 
equipment of drawing 18 each of both sides of a substrate support tray tends to be equipped with 
two or more substrates and it is going to carry out extensive processing as much as possible as a 
measure for such a problem, for example in membrane formation processing, the homogeneity of 
the thickness of each part in each substrate will get worse. 

[0006] Then, even if it compares this invention with the substrate processor which can, of course, 
carry out sequential supply of the processed substrates, such as an inline type, compared with the 
substrate processor of the conventional batch-processing mold, it is efficient and makes it a 
technical problem to offer the substrate processor which can carry out desired substrate 
processing. 
[0007] 

[Means for Solving the Problem] The substrate processor concerning this mvention which solves 
said technical problem The load room for equipping vvdth a processed substrate, and the process 
room which processes the purpose to said substrate, The unload room for taking out a processed 
substrate, and the substrate conveyance room which connects said load room, a process room, 
and an unload room. It has the substrate support tray which supports said substrate, and the tray 
migration means to which said substrate support tray is moved between the aforementioned 
rooms. It is characterized by arranging said substrate conveyance room so that both [ said load 
room, said both process rooms, said both process rooms, and / said process room and said both 
xmload rooms ] may be connected, respectively. As for said substrate conveyance room, also in 
one case and two or more cases, it thinks. 

[0008] Said load room may be connected to said substrate conveyance room through the 
preheating room which carries out preheating of the substrate before the processing made into 
said purpose. Moreover, said unload room may be connected to said substrate conveyance room 
through the reserve cooling room which cools the substrate after the processing termination 
made into said purpose. Furthermore, it may be constituted so that said preheating room may 
serve as a reserve cooling room, and it may be constituted so that said reserve cooling room may 
serve as a preheating room. 

[0009] Said substrate support tray and a tray migration means can consider the thing of various 
modes. For example, it is constituted so that said substrate support tray can support said substrate 
on the one side, and the case where it is constituted so that said tray migration means may move 
this tray with a horizontal-like posture can be considered. Moreover, it is constituted so that said 
substrate support tray can support said substrate to the both sides, and the case where it is 
constituted so that it may be made to move with the posture to which said tray migration means 
stood this tray can be considered. 

[0010] In the case of this latter, the thing of the following mode can be considered about said 
load room and an unload room. Namely, said substrate support tray is supported by said tray 
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migration means. A tray rotation means to rotate the tray by which said load room is arranged 
with said tray migration means at this load room so that each of that substrate back face may be 
arranged in a substrate stowed position, A substrate incorporation means to convey to the chuck 
location facing said substrate stowed position where the processed substrate arranged with the 
flat horizontal-like posture is incorporated and stood to this load outdoor, The chuck means 
which holds the substrate conveyed in this chuck location, and is passed to the substrate back 
face of said tray is included, A tray rotation means to rotate the tray by which said unload room 
is arranged with said tray migration means at this unload room so that each of that substrate back 
face may be arranged in a substrate drawing location, It is a mode including a chuck means to 
receive a processed substrate from the substrate back face of this tray, and the substrate drawing 
means which sends a processed substrate from this chuck means to unload outdoor as a posture 
of the shape of reception and a flat horizontal. 

[00 11] Moreover, the means rotated so that each of that substrate back face may turn [ room / 
said / load ] to this tray in the predetermined direction by turns in support of said substrate 
support tray, A means to be supported by this tray rotation means, to raise said substrate support 
tray equipped with the processed substrate, and to equip said tray migration means is attached. 
The mode which attached the means which takes out said substrate support tray which is 
supporting the processed substrate in said unload room in the shape of falling sideways from said 
tray migration means, and a means to rotate the substrate support tray sent this picking so that 
each of that substrate back face may be suitable in the predetermined direction by turns is also 
considered. 
[0012] 

[Function] According to this invention substrate processor, a substrate support tray is supported 
and equipped with a substrate at a load room, and it is led to one process room through a 
substrate conveyance room by this tray being conveyed by the tray migration means. Or when 
the preheating room is equipped, after being conveyed to the preheating interior of a room and 
carrying out preheating of the substrate here if needed, it is led to one process room through a 
substrate conveyance room. 

[0013] after a substrate receives processing (processing of membrane formation, etching, etc. by 
plasma CVD, sputtering, etc.) of the purpose here, pass a substrate conveyance room the whole 
tray - immediately - or after receiving processing at further 1 or two or more process rooms, it 
is conveyed at an unload room. Or when the reserve cooling room is equipped, after it is 
conveyed to this reserve cooling room and a substrate receives preliminary cooling before the 
ejection here if needed, it is conveyed at an imload room. A processed substrate is taken out at an 
unload room. 

[0014] Thus, it is retumed to a load room side, and is again equipped with a substrate, these 
substrates are also sent to a process room, and the tray which became empty receives the target 
processing. Said each ** is each phase of actuation respectively, and vacuum suction is suitably 
carried out if needed. In this way, a substrate receives processing continuously one by one. In 
addition, when the preheating room and the reserve cooling room are not equipped, or when [ 
even if equipped ] not using it, this unload room side can be equipped with a processed substrate, 
this tray can be carried forward to the tray which was on the unload room side in the sky by 
reverse actuation to a load room side, and the target processing can also be performed to these 
substrates by that middle. 

[0015] Moreover, when it is constituted so that a preheating room may serve as a reserve cooling 
room, and using a preheating room and a reserve cooling room and it is constituted so that a 
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reserve cooling room may serve as a preheating room This unload room side is equipped with a 
processed substrate, and this tray is carried forward to a load room side by reverse actuation, and 
by that middle, on the tray which was on the unload room side in the sky, the preheating, the 
processing in a process room, and preliminary cooling of a substrate can be carried out, and it 
can take out at a load room on it. 

[0016] With a substrate processor according to claim 4, substrate processing [ in / to the 
conveyance list of the tray by said tray migration means and a substrate / a process room ] is 
performed by maintaining a substrate into a flat horizontal-like posture, and is performed with a 
substrate processor according to claim 5 by maintaining into the posture which stood the 
substrate. Moreover, in the substrate processor of claim 6, the substrate supported by the 
substrate support cassette etc. in the shape of a flat horizontal is arranged at the inlet port of a 
load room, for example. 

[0017] This one substrate is stood while it is incorporated at a time with the substrate 
incorporation means of a load room to the load interior of a room, and it is conveyed in a chuck 
location. The substrate put on the chuck location is held with a chuck means, and is passed to one 
side of a tray, and it is equipped with it there. This tray is arranged beforehand in the load 
interior of a room, and substrate back face of that one of the two is arranged in the substrate 
stowed position. 

[0018] After substrate wearing of one sheet, a tray is tumed v^th a tray rotation means, another 
substrate back face is arranged in a substrate stowed position, and it is equipped with one more 
substrate here like the above. In this way, the tray equipped v^th the substrate by both the 
substrates back face is tumed and oriented with a tray rotation means if needed, and is conveyed 
with a tray migration means. 

[0019] Moreover, the tray led to the unload room rotates if needed with the tray rotation means 
there, and one substrate on a tray is arranged in a substrate removal location. A chuck means 
receives and holds this substrate from a tray in this way, a substrate drawing means sends this 
held substrate to unload outdoor as a posture of the shape of reception and a flat horizontal, and 
the substrate support cassette awaited there is passed. 

[0020] A tray is tumed with a tray rotation means after ejection termination of one substrate on a 
tray, another substrate is arranged in a substrate removal location, and like the above, this 
substrate is removed from a tray and taken out to unload outdoor. In the substrate processor of 
claim 7, the substrate supported by the substrate support cassette in the shape of a flat horizontal 
is arranged near the inlet port of a load room, and this back face of the substrate support tray 
which was picked out from this cassette, was supported beforehand subsequently to a tray 
rotation means, and was tumed in the predetermined direction (for example, upper part) in 
substrate back face of one of the two with suitable substrate ejection equipment is equipped with 
it, for example. This tray is tumed with a tray rotation means the appropriate back, and another 
substrate back face is tumed in the predetermined direction. After this back face is also equipped 
with a substrate, this tray is raised with a tray wearing means, and a tray migration means is 
equipped v^th it. In this way, this tray is conveyed with a substrate. 

[0021] Moreover, the tray led to the unload room is removed from a tray migration means with 
tiie tray ejection means there, and is made into a falling-sideways-like posture, and is suitably 
tumed with a tray rotation means, and a processed substrate is removed from both the back faces 
of a tray. 
[0022] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 8 
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from drawing 1 . The top view of a roller conveyor [ in / drawing 6 / the side elevation of 
substrate incorporation equipment / in / drawing 1 / in a top view, whole drawing 2 , and whole 
drawings / a load room / and a top view, the substrate support tray on which drawmg4 has been 
arranged at the load room and the side elevation of the tray rotation equipment made to rotate 
this, drawing 5 , and / in the side elevation of the chuck equipment of a load room and rear view, 
and' drawing 7 / preheating equipment ], and drawing 8 are the outline sectional views of one 
process room constituted as plasma-CVD equipment. 

[0023] The preheating room 2 formed successively through the gate valve VI which can be 
opened and closed in the load room 1 and this load room as this substrate processor was shown 
in drawing 1 , 1st substrate conveyance room 3 A formed successively through the gate valve V2 
which can be opened and closed in this preheating room. The 1st process room PI, the 2nd 
process room P2, and 2nd substrate conveyance room 3B which were connected through the gate 
valves V3, V4, and V5 which can be opened and closed to this conveyance room 3 A, 
respectively. It has the 3rd process room P3, the 4th process room P4 and the reserve cooling 
room 4 which were connected through the gate valves V6, V7, and V8 which can be opened and 
closed to this conveyance room 3B, respectively, and the unload room 5 connected through the 
gate valve V9 which can be opened and closed to this reserve cooling room. 
[0024] The gate valve V51 which the gate valve Vll which can be opened and closed can open 
and close in the outlet 5 1 of the unload room 5 is formed in the inlet port 1 1 of the load room 1, 
respectively, and these inlet ports 11 and an outlet 51 are in a clean booth CB. Said each gate 
valve is opened and closed independently with the bulb driving gear which is not illustrated, 
respectively, and carries out the seal of the gate opening airtightly in a closed position. 
[0025] Moreover, the exhauster which is not illustrated is connected to said each **, and each ** 
can be maintained independently to a predetermined degree of vacuum with this exhauster, 
respectively. The load room 1 has chuck equipment 7 and tray rotation equipment 8 in the 
location which attends a gate valve VI while having substrate incorporation equipment 6 into the 
part which attends the inlet port 1 1 . 

[0026] Substrate mcorporation equipment 6 is carried in the mechanical component 62 and the 
base frame 61 contaming the motor which makes it go up and down the base frame 61 , the motor 
made to rotate at least 90 degrees of this base frame 61 in a horizontal plane, and a frame 61 a 
little, as shown in drawing 2 and drawing 3 . the two forks fixed to the revolving shaft of 
mechanical-component 63 A which carries out the both-way drive of the movable frame 63 
which can reciprocate to a frame longitudinal direction, and the frame 63, the motor 64 carried 
on the movable frame 63, and a motor 64 - the formal substrate supporter material 65 is 
included. 

[0027] Mechanical-component 63 A of the movable frame 63 was supported by the motor 631 in 
a frame 63, the female screw member 632 turned by this motor, and the base frame 61 pivotable, 
and is equipped with the screw rod 633 currently screwed in said female screw member 632. The 
movable frame 63 reciprocates the base frame 61 top to that longitudinal direction by rotating 
normally and reversing the female screw member 632 by normal rotation of this motor 63 1 and 
inversion. 

[0028] The substrate supporter material 65 has two crotches 652 by which the whole was flatly 
formed and was formed in midair, and two or more substrate adsorption holes 651 formed in this 
2 crotch front face are opening it for free passage to this centrum. The centrum is connected to 
the suction system which is not illusfrated. It can reciprocate with reciprocation of the movable 
frame 63, and 90-degree round trip rotation is carried out by normal rotation of a motor 64 and 
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inversion, and this substrate supporter material 65 is arranged alternatively at either the 
horizontal position Ql by which two crotches 652 are placed by it into a horizontal plane, or the 
perpendicular posture Q2 m which two crotches 652 are placed into a vertical plane. 
[0029] Chuck equipment 7 contains the base frame 71 constructed over the load intenor of a 
room, and the movable frame 72 carried possible [ reciprocation ] on it, as shown in drawing 5 
and (hawing 6 . The base frame 71 is prolonged for a long time to near the center section of the 
tray rotation equipment 8 later mentioned from the wall by the side of the transverse plane of the 
load room 1 . Along with the longitudinal direction of a frame 71 , the both-way drive of the 
movable frame 72 is carried out in mechanical-component 72 A. 

[0030] Mechanical-component 72A was supported by the motor 721 on the base frame 71, the 
male screw member 722 turned by this motor, and the movable frame 72, and is equipped with 
the female screw member 723 currently screwed in said male screw member 722. The movable 
frame 72 reciprocates the base frame 71 top by rotatmg normally and reversmg the male screw 
member 722 by normal rotation of this motor 72 1 and inversion. 

[003 1] The movable frame 72 equips right and left with subsfrate retaining pin 72a of a vertical 
pan-. Each pm penetrated the long hole 720 of the lengthwise direction established in the 
movable frame 72 from the transverse-plane side to the tooth-back side, and has projected it to 
the tooth-back side. Pin 72a of each vertical pair is driven so that approach estrangement may be 
mutually carried out by the pin mechanical component 70 carried in the movable frame 
transverse-plane side. ui • u 

[0032] The pin mechanical component 70 is supported by the movable frame 72 pivotable, it has 
the member 704 which supports the female screw section 701 which has a left female screw and 
a right female screw to both ends, the right screw rod 703 screwed in the left screw rod 702 and 
right female screw which were screwed in this left female screw, and these screw rod impossible 
[ rotation ], however possible [ rise and fall ], and the spring 705 which prepared in the edge of 
each screw rod, and pin 72a is supported by this spring 705. By the motor which is not 
illustrated, the female screw section 701 rotates normally and is reversed, it drives so that pin 72a 
of each vertical pair may carry out approach estrangement mutually by it, and Substrate S is held 
by mutual approach of a pin again so that it may not get damaged from the upper and lower sides 
by the buffer action of a spring 705. 

[0033] Tray rotation equipment 8 is equipped with the base frame 81 arranged under the base 
frame 71 of chuck equipment 7, and the mechanical component 82 contaming the motor made to 
rotate this base frame 81 in a horizontal plane as shown in drawing 4 . A frame 81 equips the 
top-face side with the slot 811 of the turning circle 81C (refer to drawing 1 ) diameter direction, 
and has formed the roller conveyor 80 which consists of a conveyance roller 801 arranged in two 
trains in this slot. The conveyance roller 801 of each train rotates normally and mversion 
operation is carried out by the mechanical component which 1 or 2 or more do not illusfrate 
among those. This mechanical component is carried in the frame 81 . A conveyor 80 maintains 
the substrate support tray T into the posture which was perpendicular up, and can convey this 
tray to an one dkection or its opposite direction by normal rotation of the roller and inversion 

operation. , , j i. 

[0034] As Tray T is shown in drawing 4 , the both sides are the substrate back faces Ts, and each 
back face Ts is equipped with the same substrate retaining pin Tp as substrate retaining pin 72a 
in said chuck equipment 7. However, the location on either side has shifted from pin 72a. 
Although the mechanical component of this pin is the thing of the same structure as the pin 
mechanical component in chuck equipment 7 and not being illustrated, it is carried between both 



7 



the substrates back faces Ts. It has the member Tm of the pair of an inverted-L character form in 
the lower limit, and Tray T rides and stands on the conveyor roller 80 in said tray rotation 
equipment 8 in these members, with a posture, it is supported and drives it. Moreover, Tray T is 
equipped with the heater unit H between both the substrates back face Ts. 
[0035] As shown in drawing 1 , substrate conveyance room 3 A is also equipped with tray 
rotation equipment 31, and substrate transport-device 3B is also equipped with tray rotation 
equipment 32. These rotation equipments 3 1 and 32 are the things of the structure as the tray 
rotation equipment 8 in the load room 1 with same each, and contain the roller conveyors 311 
and 321 for tray conveyance. The preheating room 2 is equipped with the roller conveyor 20 
which becomes the longitudinal direction from the conveyance roller 21 arranged in two trains as 
shown in drawing 1 and drawing 7 . The roller 21 of each train rotates normally and inversion 
operation is carried out by the mechanical component which 1 or 2 or more do not illustrate 
among those. A conveyor 20 maintains the substrate support tray T into the posture which was 
perpendicular up, and can convey this tray to an one direction or its opposite direction by normal 
rotation of the conveyance roller and inversion operation. 

[0036] Moreover, the preheating room 2 equips the both sides of a tray orbit with the heater (this 
example infrared lamp) 22 for carrying out preheating of the substrate on the tray T supported on 
this conveyor 20. As the reserve cooling room 4 is also shown in drawing 1 , it has the roller 
conveyor 20 in the preheating room 2, and the same roller conveyor 40. A conveyor 40 maintains 
the substrate support tray T mto the posture which was perpendicular up, and can convey this 
tray to an one direction or its opposite direction by normal rotation of the conveyance roller and 
inversion operation. 

[0037] Moreover, the reserve cooling room 4 is equipped with the nitrogen gas induction 41 for 
carrying out preliminary cooling of the substrate on the tray T supported on a conveyor 40. As 
shown in drawing 1 , it has the roller conveyor valve flow coefficient for tray conveyance of the 
structure as the conveyor 20 in the preheating room 2, or the conveyor 40 in the reserve coolmg 
room 4 also with the same each of the process rooms PI, P2, P3, and P4. 
[0038] The unload room 5 has chuck equipment 7 A and tray rotation equipment 8 A in the 
location which attends a gate valve V9 while having substrate drawing equipment 6A into the 
part which attends tiie outlet 51. The sense of the substrate incorporation equipment 6 in the load 
room 1 and arrangement is only opposite, and substrate drawing equipment 6A is the thing of the 
same structure. Moreover, chuck equipment 7A and tray rotation equipment 8A are the things of 
the same structure, respectively with Ihe chuck equipment 7 and the tray rotation equipment 8 in 
the load room 1. Tray rotation equipment 8 A is equipped with the same roller-conveyor 80 A for 
tray conveyance as the roller conveyor 80 in the tray rotation equipment 8 of the load room 1, 
and is. 

[0039] Roller-conveyor 80A of the roller conveyor 80 in the tray rotation equipment of the load 
room mentioned above, the roller conveyor 20 of a preheating room, the roller conveyors 3 1 1 
and 321 of a substrate conveyance room, the roller conveyor valve flow coefficient of each 
process room, the roller conveyor 40 of a reserve cooling room, and the tray rotation equipment 
of an unload room constitutes the tray migration equipment to which the substrate support tray T 
is moved between said each ****** room. 

[0040] The process rooms PI and P4 consist of these examples as plasma-CVD equipment for 
membrane formation. The outline cross section is shown in drawing 8 . This equipment is 
equipped with RF electrode EL and the induction G of material gas to each of the substrate S of 
both sides of the tray T arranged with a roller conveyor valve flow coefficient here, and the tray 
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T arranged in this equipment is grounded. Moreover, it is maintained by the predetermmed 
membrane formation degree of vacuum with the exhauster which is not illustrated as stated 
above at the time of membrane formation. The process rooms P2 and P3 are constituted so that 
dry etching can be performed to coincidence about two substrates S, respectively. 
[00411 While the cassette C which supported the substrate S as shown, for example m drawing^ 
is ****(ed) by the inlet port 1 1 of the load room 1 according to the substrate processor explamed 
above the empty cassette C is ****(ed) by the outlet 51 of the unload room 5. While the gate 
valve VI 1 of the load room 1 is opened at the beginning, the substrate supporter matenal 65 is 
turned to the direction of Cassette C by the horizontal position Ql, as for the substrate 
incorporation equipment 6 (refer to drawing 2 and drawing 3 ) in the load room 1, the base frame 
61 is put on the downward location, therefore the substrate supporter matenal 65 is also put on 
the downward location. By rotating the motor 631 in the movable frame 63 normally m this 
condition, this frame 63 moves forward a frame 61 top, and the substrate supporter matenal 65 is 
inserted in the bottom of one substrate S in a cassette in connection with it. The base frame 61 is 
raised a little in this condition, therefore the substrate supporter matenal 65 is also raised a little, 
and Substrate S is supported from the bottom by this member 65. Moreover, the inhalation of air 
of the centnrai of the supporter material 65 is canied out with the suction system which is not 
illustrated, and, thereby, the adsorption hole 651 in two crotches 652 of a member 65 cames out 
suction maintenance of the substrate S. . . 

[0042] Subsequently, the movable frame 63 retreats a frame 61 top by the inversion of a motor 
631, is taken down there, and returns to the origmal location. The substrate S supported by the 
substrate supporter material 65 in connection with this is incorporated in the load room 1 . 
Subsequently, 90 degrees of base frames 61 are turned by the mechanical component 62, 90 
degrees of substrates S supported by the substrate supporter material 65 and it m connection with 
it rotate, and this substrate is turned to the direction of tray rotation equipment 8. 
[0043] Subsequently, by nonnal rotation operation of the motor 64 on the movable frame 63, two 
crotches 652 of substrate supporter material which suited the horizontal position Ql until now 
are put on the perpendicular posture Q2 (refer to drawing 2 ), nonnal rotation operation of the 
movable frame motor 63 1 is again earned out in the condition, the movable frame 63 moves 
forward the base frame 6 1 top in connection with it, and it is advanced towards a chuck location 
with the posture in which Substrate S was stood. 

[0044] Subsequently, if the movable frame 7 in chuck equipment 7 (refer to drawing 5 and 
drawing 6 ) is made to move forward towards Substrate S by nonnal rotation operation of a 
motor 721 and arrives at a chuck location, chuck retaining pin 72a will drive by the dnve of the 
pin mechanical component 70 there, and Substrate S will be pmched by these pm 72a from the 
upper and lower sides. Subsequently, vacuum adsorption of the substrate S m the substrate 
supporter material 65 is canceled, and after that, the substrate supporter matenal 65 m subsfrate 
mcoiporation equipment 6 is made to retreat to a location at the beginning, and, subsequently to 
a horizontal position Ql, it returns and rotates from the perpendicular posture Q2, and the 
substrate supporter material 65 is turned to Cassette C by return rotation of the base frame 61, 
and it considers as the condition that the following substrate incorporation can be perfonned. 
[0045] On the other hand, the movable frame 72 in the chuck equipment 7 holding Substrate S is 
again advanced towards the substrate stowed position to Tray T by nonnal rotation operation ot a 
motor 721 Tray T is beforehand ananged on the roller conveyor 80 in tray rotation equipment 8 
(refer to drawing 4 ), and as substrate back face Ts of the one of the two shows drawing 4 , it is 
ananged m the substrate stowed position TP, and it is ttraied to the substrate S which 
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approaches. 

[0046] If the substrate S supported by substrate retaining pin 72a in chuck equipment 7 arrives at 
tiie substrate stowed position to Tray T, it will drive by the mechanical component which the 
substrate retaining pin Tp in Tray T does not illustrate here, and this substrate S will be pinched 
from the upper and lower sides. Subsequently, substrate retaining pin 72a in chuck equipment 7 
drives by the mechanical component 70, and opens Substrate S. The movable frame 72 retreats 
to a location by inversion operation of a motor 721 the appropriate back at the beginning. 
[0047] Thus, if one substrate S is supported by Tray T and chuck equipment 7 returns to a 
condition at the beginning, in tray rotation equipment 8, 180 degrees of base frames 81 of this 
rotation equipment will be turned by the mechanical component 82, and the empty tray substrate 
back face Ts will still be turned to the direction of chuck equipment 7. The substrate back face 
Ts of this empty as well as the above is equipped with one more substrate S in this way. 
[0048] The gate valve VI 1 in the appropriate back load room 1 is closed, and the inside of the 
load room 1 is maintained by the predetermined load room degree of vacuum, then — or in 
advance of it, the base frame 81 in tray rotation equipment 8 rotates by the mechanical 
component 82, 90 Degrees of the roller conveyors 80 and Trays T on equipment 8 are tumed by 
it, and a conveyor 80 is arranged in the roller conveyor 20 and this direction in the preheating 
room 2 at a single tier. 

[0049] Subsequently, the tray T on tray rotation equipment 8 is conveyed into the preheating 
room 2, and is arranged by closing motion of the gate valve VI which exists in the middle of the 
preheating room 2 and the load room 1, and operation of roller conveyors 80 and 20 on the 
conveyor 20 there. After substrate carrying in and the inside of the preheating room 2 are 
maintained by the predetermined degree of vacuum, and two substrates S then, supported to both 
sides of Tray T receive the preheating before substrate processing at a heater 22. 
[0050] On the other hand, substrate conveyance room 3A is made into a predetermined 
conveyance room degree of vacuum, and it is arranged so that the conveyor 31 1 of the tray 
rotation equipment 31 there may become the conveyor 20 and single tier of the preheating 
interior of a room. A gate valve V2 is opened after this preheating, and the tray T in the 
preheating room 2 is arranged by operation of a conveyor 20,3 11 on the conveyor 3 1 1 in 
conveyance room 3 A. 

[0051] The appropriate after gate valve V2 is closed, 90 degrees of trays T are tumed by tray 
rotation equipment 31 in conveyance room 3 A, and it is tumed to the direction of one process 
room PI. Thus, if the tray T in conveyance room 3 A is tumed to the direction of one process 
room PI, a gate valve V3 can open, the tray T of the conveyance interior of a room vdll be 
conveyed on the conveyor valve flow coefficient in the process room PI by operation of the 
conveyor 31 1 in conveyance room 3 A, and the conveyor valve flow coefficient in the process 
room PI, and it will be arranged there. 

[0052] A gate valve V3 is closed in this way, and the inside of the process room PI is maintained 
by the predetermined degree of vacuum, it does in this way and two substrates S on Tray T 
receive the membrane formation processing by predetermined plasma CVD in coincidence at this 
process room PI. After substrate processing is completed at the process room PI, a bulb V3 is 
opened, the tray T in the process room PI is again carried in in conveyance room 3 A, and a bulb 
V3 is closed. 

[0053] The tray T carried in in conveyance room 3 A is carried in to the next substrate 
conveyance room 3B by closing motion of a gate valve V5. It is arranged on the roller conveyor 
321 there, and is tumed to the reserve cooling room 4 by operation of tray rotation equipment 32. 
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Closing motion of the appropriate after gate valve V8, This tray T is arranged on the conveyor 40 
in the reserve cooling room 4 by operation of the roller conveyor 321 on tray rotation equipment 
32 and the roller conveyor 40 m the reserve cooling room 4. 

[00541 Two substrates S on the tray T arranged in the reserve cooling room 4 are sent out by 
closing motion of a gate valve V9 into the unload room 5, after being cooled m advance of 
substrate ejection and completing this cooling processing by introducing several 101. of mtogen 
eas from the nitrogen gas induction 41 in this cooling room 4, for example, and makmg a degree 
of vacuum into about 100 Torr extent The send of the tray T to this unload room 5 is performed 
by arranging beforehand roller-conveyor 80of tray rotation equipment 8A m unload room 5 A 
with the conveyor 40 in the reserve cooling room 4. 

[0055] 90 degrees of trays T carried in in the unload room 5 in this way are turned by tray 
rotation equipment 8A, and the substrateSsupported by one sideofatrayisarrangedma 

substrate drawing location. Chuck equipment 7 A is operated in this condition, this substrate S is 
received from this tray, the processed substrate S held in this way at chuck equipment 7A is 
passed to substrate drawing equipment 6A, and is turned to a honzontal position by this 
equipment 6A from a perpendicular posture, and insertion arrangement is earned out at the 
cassette C of this empty awaited to unload outdoor by closing motion of a gate valve V51 in the 
state of a horizontal position. Thus, after one processed substrate S is taken out, one substrate S 
which will be accepted on Tray T is sent out similarly to Cassette C. 
[00561 It is maintained by the predetermined degree of vacuum when performmg preliminary 
cooling in the reserve cooling room 4. Furthermore, the unload room 5 precedes receiving Tray 
T from the reserve cooling room 4, and is maintained by the predetermined degree of vacuum. 
After being returned to the load room 1 by actuation contrary to the above, being again equipped 
with Substrate S, also sending these substrates to a process room and the tray T which became 
empty at the unload room 5 in this way receiving the target processing, it is taken out from the 

unload room 5. , , . , u 

[00571 Although it is taken out by Cassette C from the unload room 5 m the above-mentioned 
explanation after it is carried in to the reserve cooling room 4 through the substrate conveyance 
rooms 3A and 3B immediately after Subsfrate S received processing at one process room PI, and 
preliminary cooling is carried out here After receiving processing at one process room PI , and 
processing fiirther by 1 or two or more process rooms P2, P3, and P4, you may take out to 
Cassette C through the reserve cooling room 4 and the unload room 5. 

[0058] When using the process room P2, the fray T arranged at substrate conveyance room 3A is 
rotated with fray rotation equipment 3 1 , and a roller conveyor 3 1 1 is arranged with the roller 
conveyor valve flow coefficient in the process room P2. Moreover, when using the process room 
P3 and P4 operation of operation of the roUer conveyor 321 in the proper rotation of Tray T and 
this fray rotation equipment by the tray rotation equipment 32 in subsfrate conveyance room 3B 
and the roller conveyor valve flow coefficient in the process room P3 or a conveyor 321, and the 
roller conveyor valve flow coefficient in the process room P4 is performed. 
[0059] In addition, although the substrate before processing is heated at the preheating room 2 
and preliminary cooling of the substrate after processing is carried out in the reserve cooling 
room 4 in said example explanation, the preheating room 2 and the reserve coolmg room 4 may 
be made to bypass Substrate S, when processing temperature is low. Moreover, when processing 
temperature is low, this preheating room 2 and the reserve cooling room 4 may be omitted. 
Moreover, while forming the means which can carry out preliminary coolmg also m the 
preheating room 2, the means which can carry out preheating is formed also m the reserve 
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cooling room 4. After taking out Substrate S to unload outdoor at the unload room 5, Tray T is 
equipped with the processed substrate S at this unload room 5. This tray T is moved by actuation 
contrary to the above, the processing and required preliminary cooling which are made into 
required preheating and the purpose by the middle are performed, and you may make it take out 
a processed substrate from the load room 1 side. Thus, if constituted, the baton time amount of 
substrate processing can be shortened. 

[0060] Moreover, although the preliminary cooling means of the substrate in the reserve cooling 
room 4 is the nitrogen gas induction 41 in said example, it is good even if possible [ in cooling of 
a tray, as a result cooling of Substrate S ] by making the heater unit H in Tray T into the structure 
where cooling water can be poured, and pouring cooling water to this unit. Moreover, forced 
cooling will become possible, if nitrogen gas cooling and water cooling may be used together 
and carried out in this way. 

[0061] Next, the concrete example of membrane formation by the substrate processor shown in 
drawing 1 is explained. The conditions are as follows. 

substrate processing: - formation substrate [ of the a-Si film in the process room PI ]: - a 
350nnmix450mm large-sized square glass substrate (Coming 7059) 

Substrate processing temperature in the process room PI : 280 degrees C, homogeneity within a 
field substrate back-face size [ of the **5 degree-C tray T ]: - RF electrode EL size: in the 
700mm one-side square process room PI ~ one-side 700mm high-frequency power [ square ]: — 
200W membrane formation degree of vacuimi: ~ O.STorr use gas: — silane lOOccm hydrogen 
Distance between electrode EL- substrates in the lOOccm process room PI : [ A heater 22:20kW / 
of 35mm preheating room 2 / infrared lamp, ] the place which formed the a-Si film in each 
substrate side the condition the heating rate of 500 degrees C / more than min - 350A in 
membrane formation rate / min Thickness homogeneity **3% AHgnment precision **2mm 
Particle consistency a thing 0.3 micrometers or more - 0.05 piece/cm2 it was . The difference of 
the maximum thickness and the minimum thickness is **(ed) by 5 among the thickness in the 
four comers (location which went into 10mm inside from two sides which intersect 
perpendicularly in each comer, respectively) and the center of a substrate of a substrate, and the 
mesial magnitude of the value is shaken at plus and minus, and is indicated to be thickness 
homogeneity here. 

[0062] in addition, the case where Substrate S is processed by the horizontal position like the 
substrate processor shown in drawing 17 mentioned later — a particle consistency - 0.2-0.5 
pieces (thing 0.3 micrometers or more)/cm2 it was . Therefore, in this example, the particle 
consistency is improved by 1 / 4 - 1/10 compared with the example of drawing 17 . Next, other 
examples of this invention are explained with reference to drawing 15 from drawing 10 . It is 
drawing showing in part the substrate support tray conveyance conveyor 101, the tray 
attachment-and-detachment equipment 102, and the tray rotation equipment 103 which attached 
drawing 10 to the whole outline top view, and attached drawing 1 1 to the load room 10 and this 
load room in a cross section. The sectional view in the condition of having equipped the 
conveyor 101 with the tray Tl on which drawing 12 supported some structure explanatory views 
of tray rotation equipment 103, and drawing 13 supported the processed substrate S, and drawing 
14 are the side elevations of a tray Tl and a conveyor 101 in the load room 10. Dravdng 15 is the 
front view of the substrate support tray conveyance conveyor 30 in the substrate conveyance 
rooms 30A and 3 OB, and its rotation equipment 300. 

[0063] The preheating room 200 formed successively through the gate valve VI which can be 
opened and closed in the load room 10 and this load room as this substrate processor was shown 
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in drawing 10 , 1st substrate conveyance room 30A formed successively through the gate valve 
V2 which can be opened and closed in this preheating room, The 1st process room PI, the 2nd 
process room P2, and 2nd substrate conveyance room SOB which were coimected through the 
gate valves V3, V4, and V5 which can be opened and closed to this conveyance room 30A, 
respectively, It has the 3rd process room P3, the 4th process room P4 and the reserve cooling 
room 4 which were cormected through the gate valves V6, V7, and V8 which can be opened and 
closed to this conveyance room SOB, respectively, and the unload room 50 connected through the 
gate valve V9 which can be opened and closed to this reserve cooling room. These whole is 
arranged in a clean room. 

[0064] Said each gate valve is opened and closed independently with the bulb driving gear which 
is not illustrated, respectively, and carries out the seal of the gate opening airtightly in a closed 
position. Moreover, the exhauster which is not illustrated is connected to said each **, and each 
** can be maintained independently to a predetermined degree of vacuum with this exhauster, 
respectively. The load room 10 has opening 100 in the 1 side, as shown in drawing 1 1 and 
drawing 13 , and this opening is opened and closed by door 100 A which serves as a gate valve. 
[0065] The conveyor 101 for conveying the substrate support tray Tl in the load room 10 is 
formed in the interior. Moreover, the tray rotation equipment 103 which rotates a tray Tl next to 
opening 100 in support of a tray Tl in the level condition on the tray attachment-and-detachment 
equipment 102 detached and attached to a conveyor 101 and tray attachment-and-detachment 
equipment is formed. A tray Tl is what carried out the pair set-up of the tabular substrate base 
material T12, and has protruded one shaft T13 on the base Tl 1 with the base material Tl 2 in the 
core of a base Tl 1 at the opposite direction. The hole Ta which can detach [ rod / RD / which is 
mentioned later / pusher ] is formed in this shaft. 

[0066] A conveyor 101 contains the fixed rail 101 1 of the typeface of cross-section KO parallel 
to the horizontal of a pair, the conveyor block 1012 which passes along between both rails up 
and down, the roller 1013 which was supported by the both sides of this block free [ rotation ], 
and fitted into them possible [ rolling ] at the rail 101 1, the rack 1014 fixed to the block inferior 
surface of tongue, the pinion 1015 which engages with this, and the motor 1016 which drives this 
pinion and in which normal rotation inversion operation is possible. The motor 1016 is being 
fixed to the skin of the load room 10. 

[0067] The block 1012 upper part has hollow 1012a which inserts in and supports the base Tl 1 
of a tray Tl. Moreover, this block has hole 1012b penetrated up and down. Tray attachment-and- 
detachment equipment 102 contains the ventral column 1023 and back-housing 1024 which were 
carried on the rail 1021 and set up by the load room opening 100 on the truck 1022 in which 
approach estrangement is possible, and this truck, and the tray support frame 1025 supported by 
these. 

[0068] Connection support of the frame 1025 is carried out rotatable [ the lower limit al of the 
anterior part a ] to a ventral column 1023, and the lower limit bl of a posterior part b is laid in 
back-housing 1024 possible [ estrangement ]. Tray attachment-and-detachment equipment 102 
has fiirther the piston cylinder equipment 1026 connected with a truck and tray support inter- 
frame, and the pusher 1027 fixed to the inferior surface of tongue of the load room 10. A pusher 
1027 can insert [ Rod / RD ] to through tube 1012b of the conveyor block 1012. 
[0069] As shown in drawing 1 1 and drawing 12 , the upper limit a2 of the anterior part a accepts 
the tray support frame 1025 possible [ desorption from the shaft T13 of a tray Tl ], and it has the 
tray fitting block 1031 in the upper limit b2 of a posterior part b while it has the hollow a21 
which can be supported rotatable. The rotation drive of the block 1031 is carried out by the 
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motor 1032. Block 1031 ^an carry out fitting support of the free edge of the s^^^^^^ 
material T12 of the pair of a tray Tl, and, as for 1 side-attachment-wall 1031a of this block, the 
back is low formed from other side attachment walls. i no ti,. tr^v 

[00701 The upper limit hollow a21 of the anterior part a of the tray support frame 1025, the fray 
fitting block 1031, and the motor 1032 that drives this constitute fray rotation equipment 103 
among each part explained above. At the load room 10 explained above, a tray Tl is equipped 
with ^e processed subsfrate S as follows, and, subsequently to a conveyor 101, it is equipped 

rO^iriMUsytray attachment-and-detachment equipment 102 sets as a preparation phase in the 
location shown in drawing 11 with a two-dot chain line. In this condition, it ^onfracts the 
support frame 1025 is supported by a venfral column 1023 and back-housing 1024, and piston 
cylLer equipment 1 026 is set to a horizontal position. Moreover, the truck 1 022 is refreafrng a 
little from the load room opening 100. In this condition while the shaft T13 f ^ t^^y J!. 
inserted in the anterior part upper limit hollow a21 of the fray support frame 1025, the free edge 
of the substrate base material T12 of this fray is inserted in block 1031, and the subsfrate back 
face of one base material T12 sets to a flat horizontal position towards the upper part m this way. 
Here it presses down to this base material T12, and screw stop immobilization of the processed 
subsiate S is carried out using Fixture ST. Subsequently, by block 1031 bemg turned by the 
motor 1032, a fray Tl rotates and the subsfrate back face of another subsfrate base matenal T12 
sets to a flat horizontal position towards the upper part. And the processed subsfrate S is fixed to 
this base material as well as the above. , ^ 

[0072] After wearing of Substrate S is completed in this way, the piston rod of Piston cylmder 
equipment 1026 is lengthened, and the fray support frame 1025 is started by it, and a fruck 1022 
is made to move forward to the direction of the load room opening 100. Thus, a fray Tl is 
arranged in the block 1012 upper part of a conveyor 101, as a continuous line shows to telSg 
11 It is in the middle ofrotationofthe fray support frame 1025 until it results m this 
^angement, and a tray Tl shifts below in that self-weight, and contact support of the fray base 
Tl 1 is carried out at the frame anterior part a. The subsfrate base rnateri^ T 2 bemg supported 
by the side attachment wall of block 1031 at this time, it escapes from this block a little, it comes 
out of it, and separates from short block side-attachment-wall 1031a. 
[0073] next, a pusher's 1027 rod RD can be projected and is closed -" having - frns rod RL) ~ 
through ttibe 1012b of the conveyor block 1012 - penefrating - the shaft T13 of afray Tl - 
reaching ~ the hole - it fits into Ta and a fray Tl is lifted a little. Thus, when a fray Tl is 
supported by the pusher rod RD, while a fruck 1022 is made to refreat, the fray support frame 
1025 is that the rod of piston cylinder equipment 1026 refreats, is rettimed to a locafron at the 
beginning, and waits for wearing ofthe following fray and a substrate. 
[0074] On the other hand, it is that the fray Tl supported by the pusher rod RD is made to 
descend to this rod RD when fray attachment-and-detachment equipment 1 02 retreats, and it frts 
into up hollow 1012a ofthe conveyor block 1012, and the tray base Tl 1 is located on a conveyor 
101, md is supported by it with a posttire. The load room opening 100 is airtightly closed by 
door lOOA. Drawing 13 shows this condition. , i j • 

[0075] In this way, by operation ofthe conveyor motor 1016, the conveyor block 1012 dnves 
and a fray Tl is conveyed by closing motion of a gate valve VI at the preheating room 200 In 
addition, it may replace with installation ofthe substrate S by the fixttire ST to said subsfrate 
■ base material T12, and a base material T12 may be equipped with automatic chuck equipment 7 
grade as shown in drawing 5 and drawing 6 . 
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[0076] The conveyor 101, the tray attachment-and-detachment equipment 102, and the tray 
rotation equipment 103 which were attached to the structure of the load room 10 and this which 
were explained above are adopted also as the xmload room 50. However, the sense is the opposite 
sense mutually, and at the unload room 50, it is actuation contrary to the actuation in the load 
room 50, a tray Tl is removed from a conveyor 101, and the processed substrate S is removed 
from this tray. 

[0077] As shown in drawing 10 , the substrate conveyance rooms 30A and SOB are also 
equipped with the tray conveyance conveyor 30, respectively. Each conveyor 30 is the conveyor 
101 of the load room 10 shown in drawing 13 , and the thing of the parenchyma top said 
structure, and makes it run the movable block 1012 which stands and supports with a posture the 
tray Tl which stood on both sides and held Substrate S with the posture, as shown in drawing 15 
. However, the rail 101 1 grade of the pair which the roller 1013 of the motor 1016 in which the 
normal rotation which drives block 1012 and inversion operation are possible, a pinion 1015, and 
block 1012 both sides rolls is carried on the rotatable horizontal plate 301, and this **** 301 
rotates by the motor 302. That is, **** 301 and a motor 302 constitute conveyor rotation 
equipment 300. 

[0078] The rail 101 1 of a pair may be oriented with ** of arbitration by normal rotation or 
inversion operation of a motor 302. Therefore, the conveyor block 1012 which supported the tray 
Tl is received from the preheating room 200, and the course is changed, and to the process room 
of arbitration, or the next substrate conveyance room, fiirther, it can send into the reserve cooling 
room 4, or can also receive from these rooms conversely. 

[0079] In addition, the tray conveyance conveyor 101 in the load room 10 and the same 
conveyor are formed also in the preheating room 200, each process rooms PI, P2, P3, and P4, 
and the reserve cooling room 4, respectively, and a tray Tl can be taken in and out between 
****** rooms by it. Each conveyor explained above constitutes the tray migration equipment 
made to move the substrate support tray Tl mutually between said each ****** room. 
[0080] Moreover, the preheating room 200 equips the both sides of a tray orbit with the heater 
(this example infrared lamp) 22 for carrying out preheating of the substrate S on the tray Tl 
supported on a tray conveyance conveyor. Moreover, the reserve cooling room 4 is equipped 
with die nitrogen gas induction 41 for carrying out preliminary cooling of the substrate S on the 
tray Tl supported on a tray conveyance conveyor. 

[0081] The process rooms PI, P2, P3, and P4 are the same as that of the thing in the substrate 
processor shown in drawing 1 except for the point of a tray conveyance conveyor. However, at 
the process room which requires substrate heating, about the plasma room PI grade which 
performs plasma-CVD processing, for example, the heater HI is beforehand arranged so that it 
may illustrate to drawing 1 , and it may be located between the substrate base materials T12 of 
the pair of the tray Tl carried in. 

[0082] According to this substrate processor, at the load room 10, both sides of the substrate 
support tray Tl are easily equipped with the processed substrate S with a flat horizontal-like 
posture, and the appropriate back, it stands and is conveyed with a posture. It is operated like the 
equipment of drawing 1 after that. Namely, after preheating is carried out at the preheating room 
200 and receiving processing through substrate conveyance room 30A at 1 or two or more 
process rooms. After being carried in to the reserve cooling room 4 and carrying out preliminary 
cooling through substrate conveyance room 3 OB here, it is carried in to the unload room 50, and 
a tray Tl is removed from a conveyor here, it considers as a horizontal-like posture, and the 
processed substrate S is fiirther removed from a tray Tl easily with a horizontal-like posture. In 
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addition, the cooling conditions in the reserve cooling room 4 are the same as that of the thing in 
the equipment shown in drawing 1 , and are good. 

[0083] The tray Tl which became empty in this way is carried to the load room 10. In addition, 
although the substrate before processing is heated at the preheatmg room 200 and preliminary 
cooling of the substrate after processing is carried out in the reserve cooling room 4 in the above 
explanation, the preheating room 200 and the reserve cooling room 4 may be made to bypass 
Substrate S,' when processmg temperature is low. Moreover, when processing temperature is low, 
this preheating room 200 and the reserve cooling room 4 may be omitted. 
[0084] Moreover, while forming the means which can carry out preliminary cooling also in the 
preheating room 200, the means which can carry out preheating is formed also in the reserve 
cooling room 4. After taking out Substrate S to the unload room 50 side unload outdoor, A tray 
Tl is equipped with the processed substrate S at this unload room 50 side, this tray Tl is moved 
by actuation contrary to the above, the processing and required preliminary cooling which are 
made into required preheating and the purpose by that middle are performed, and you may make 
it take out a processed substrate firom the load room 10 side. Thus, if constituted, the baton time 
amount of substrate processing can be shortened. 

[0085] Moreover, in said example, although the preliminary cooling means of the substrate in the 
reserve cooling room 4 is the nitrogen gas induction 41, the water-cooled cooler arranged so that 
it may be located between the substrate base materials of a pair carried in may be adopted. 
Moreover, nitrogen gas cooling and a cooler may be used together, and forced cooling will 
become possible if it does in this way. Next, the concrete example of membrane formation by the 
substrate processor shown in drawing 10 is explained. The conditions are as follows, 
substrate processing: -- formation substrate [ of the a-Si film in the process room PI ]: -- a 
500mmx500mm large-sized square glass substrate (Coming 7059) 

Substrate processing temperature in the process room PI : 280 degrees C, homogeneity withm a 
field substrate back-face size [ of the **5 degree-C tray Tl ]: - RF electrode EL size: m the 
700mm one-side square process room PI ~ one-side 700mm high-fi-equency power [ square ]: ~ 
200W membrane formation degree of vacuum: ~ O.STorr use gas: - silane lOOccm hydrogen 
Distance between electrode EL-substrates in the 200ccm process room PI : [ A heater 22:20kW / 
of 35mm preheating room 200 / infixed lamp, ] the place which formed the a-Si film in each 
substrate side the condition the heating rate of 500 degrees C / more than min ~ 350A in 
membrane formation rate / mm. Thickness homogeneity **5% it was . 
[0086] Next, the example of fiirther others of this invention is explained with reference to 
drawdne 16 . In the equipment shown in drawing 10 , "further, this substrate processor increases 
the substiate conveyance rooms 30C and 30D while increasing the process rooms P5 and P6. 
Thus, increment successive formation of tiie process room can be carried out if needed, and, 
moreover, the whole equipment can be packed into a compact 

[0087] Next, the example of fiirther others of this invention is explained witii reference to 
drawing 17 . The load room 91 where this substrate processor equips the substrate support tray t 
with the processed substrate S, The preheating room 92 which carries out preheating of said 
substrate S, and 1 which processes the purpose to Substrate S or two or more process rooms 93, 
The reserve cooling room 94 which cools the substrate S after the target processing termination, 
and the unload room 95 which takes out Substrate S, It has the substrate conveyance room 96 
which connects the preheating room 92, the process room 93, and the reserve cooling room 94, 
and the tray migration means to which the substrate support tiay t is moved between the ****** 
aforementioned rooms and which is not illustrated. 
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[0088] With this equipment, as shown, for example in drawing 9 , the inlet port of the load room 
91 is made to face the substrate support cassette C which supported the processed substrate S m 
the vertical direction with the flat level-like posture in two or more steps, and Substrate S is 
picked out from this cassette, it incorporates into the load room 91 , and one side of the substrate 
support tray t beforehand arranged to this interior of a room is equipped v^th a flat level-like 
posture After being conveyed at a preheating room and carrying out preheating of the substrate 
here if needed, the tray equipped with the substrate has passed through the conveyance room 96, 
shifts, and is put in at that process room 93. The tray t which supports the substrate which 
received processings (membrane formation, etching, etc.) of the purpose in this way pass the 
conveyance room 96 again -- the reserve cooling room 94 -- or After receiving substrate 
processing at fiirther 1 or two or more process rooms 93, it is conveyed to a reserve coolmg 
room, after preliminary cooling of the substrate is carried out here if needed, it is put m at the 
unloi room 95, and Substrate S is passed to the substrate support cassette C awaited from there 

to unload outdoor. . . . , . , 

[0089] The tray t which became empty is returned to the load room 91, it is equipped with the 
following substrate, and the same process as the above is repeated again. Since a substrate 
conveyance room is located also in said which example equipment in the location which 
mediates other ** By having two or more process rooms which perform the same processmg, 
one process room among those also in use The following substrate can be introduced into one 
more or two process rooms or more, the same processing can be performed in parallel, and even 
when this processing takes time amount, processing can be advanced so well. Moreover, even if 
the process room which cannot be used in a certain trouble is generated, processing can be 
continued using other process rooms. Furthermore, if the multiple-processes room which 
performs different processing is prepared, a request can also be processed only usmg a required 
process room. 

[0090] - ^ 

[Effect of the Invention] As explained above, even if it compares v^th the substrate processor 
which can, of course, carry out sequential supply of the processed substrates, such as an inlme 
type, compared with the substrate processor of the conventional batch-processmg mold 
according to the substrate processor of this invention, it is efficient and desired substrate 
processing can be carried out. A load room is connected to a substrate transport device through 
the preheating room which carries out preheating of the substrate before the processing made 
into the purpose. When the unload room is connected to the substrate conveyance room through 
the reserve cooling room which cools the substrate after the processing termination made into the 
purpose When substrate processing temperature is an elevated temperature, smooth substrate 
processing can be performed by heating the substrate before processing at this preheatmg room, 
and carrying out preliminary cooling of the substrate after processing termination m a reserve 
cooling room. 

[0091] Moreover, since it can equip with a processed substrate also at an unload room, tne 
substrate support tray which supported the substrate can be turned and moved to a load room side 
and it can process by the middle when it is constituted so that a preheating room may serve as a 
reserve cooling room, and it is constituted so that a reserve cooling room may serve as a 

preheating room, there is an advantage on which the baton time amount of substrate processmg is 

shortened so much. j- + +1, 

[0092] Since a substrate receives processing in the condition of havmg stood according to the 
substrate processor according to claim 5, dust and an impurity called particle adhenng to a 
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substrate or mixing is controlled. According to the substrate processor given in claims 6 and 7, 
the processed substrate currently supported in the level condition by the substrate support 
cassette etc. is taken out picking as it is, and it can equip easily, and the ejection of a processed 
substrate is also easy. 



[Translation done.] 
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T»ttBfcB*m. f!EoT»«i3at»»6 5t)-€-®T» 
&BfCSA^nTt>^«. J:®<i^ffiTPlft7W-^6 StCft 
ItS^-^'B 3 l*iE<ES-a-SC:i:CJ;0. 
6 3 7!|t7k-A6 liSWitU -enC^oTSffi^ 
fiS«6 5tt*-fey hrt01t!fc®»«S®TtCjfA3n 

5. jiottfig-es^^u-Ae iA»«TJ$^±tf^n. 



) «fBB¥6-693 1 6 

®«fsa5ttH^u:teVi«a8fiCT!Rasn, ^-niti 

0. IK1^6 5 ®-fi!iE6 5 2 IC:&(t%lK€?L6 5 lA^S 

[0 0 4 2] ijcVJT^W7U-A6 3«<*-^'6 3 1® 

iai®&BCRS. ;infC#-3TS«X^llB«6 5fci 
JtanfcStSS*in-HairtCKDa:Stl$. ;*CV»T 
Bil«6 2K±D«*7V'-A6 1*^9 0" ElSn, 

I nic# ^ TSfi3£»gK« 6 5 st^^-nics^a nfcs« 

S%9 0° EftSn, fS3l«*^M"flHlilSB8 0*'s 
[0 0 4 3] ^ViTf^I»7k-A6 3±®^-:J'6 4® 
8E:»®-fiS%6 5 2;d)Sil[^^Q2 (IS2#M) (cBii' 

n. •e©«J8rHtm»7U-A^-^'6 3 i^jieibi 

can, ^■n(C#t)TWil7V-A6 3*iSfr7l/-A 
7 [0 0 4 4] ^Vi-e^-^yifSB? (S5, 06#^) 

»c*ft5Bii!i7i'-i=. 7*it-3' 7 2 1 ©leaeici 
•3Sfisciftitifjt-&L.6&n, ^"■v-^i'ffiBicai^-r 

tr>'7 2 a*tB»sn, ;ine.tr>7 2 aictosfis 

ss«s®*SK3&*«»i85$n. 

*e.n, ;*:UTSlig5»Q2*i^*¥M5^QltMt[Hl 
[0 0 4 5] SfiiSS«JtUfc5^r'y2'Sfi7»c 

iJltSPlid^W-A 7 2ttSt)f^-^' 7 2 1 ®IE«^IE 
C± D M"f T^®»«g«fiB'^lS]ttit» 6n?>. b 
KTtt^se)hV'1"liIil8B8 (04#i5) t^ltSn 
-7n>"<78 0±tcffiBan> ■€-©M-*®»«Xfifffl 
T 8 )5<H 4 ICs^-r.k'S C»ffi8iiti[BT P fcSEfiSn. 

[0046] ^'rvi^mn.l lC*ttS»fiffil$lf > 7 2 

mtSrfi, Li)^i(Ot>> Pl»7k-A7 2*t*-^'7 2 
[0 0 4 7] :i©J;'5fcbTi«®StRS*thV'-fTt;: 

50 i!fSB®sft:7W-A8 i*n 8 0' ssn, */f^© 
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[0 0 4 8] U*^.5©'eD-l«^lfc:felj--5y-hn;V 
:/V 1 1 *SKi; 6n. n- l i^3*S0f)£cDn- 

-f ilttSH 8 lC*tt«.S#7 W-A 8 1 ^tKWiaJ 8 2 IC 
iOlHlifiStl. ■?-nirJ;^T^S8±On-93>'^7 
8 ORC^M^-f T*S9 0* iHlSn, 3>"<78 0«t=3Hi 
ln[»^2 fc:fe»tsn-73>'?r 2 0 tH:;;^[^fc-50lc . 

[0 04 9] *V»T?^«lPfg5S2iD-h-Sl©3i«}'»C 
*ay-hn;p:/Vi®Mfflt. n-93>'<7 8 0, 
2 0©afelCJ;»3, hWHIE&SfiSiOh WT*t^ 
«jDft^2|*I's|KMSn. ■e;:®3>'^72 0±»CEH 
^ns. SffiiRA^, ^fllJ)nSfft^2rtft3f«OKSSSfc 

lutsn. ■€-j:ThWT©?TOC3a*$nfc2ts:©s 

«S*tt-i' 2 2 tiOS«J!l31l9©^fltllDr»SSJt 
[0 0 5 0] StiilBiISS A», ^^©ttSISS . 

^*t$n, ^e:©hWl3iijS«3 iron^'^TS i 

1 f)if-miMm^l^O)=i >-^7 2 0 t-^^iJlC-feSi 5 ICE 

fiisn.5. *>;i>5^fijpm y-hA';i':/V2*sMd> 

n, 3>'^72 0. 3 1 l©a<Efc:<J:0=f«jDSgiS2|^ 
©hW T*t«2^3Art©3>'^73 1 l±fcS»S 

[0 0 5 1] L*s©sy-h;'?;v:/V2)j«KC6n, 

JK^I^3AtCfeViTttH/'flilftgH3 llC<k»3 

T*t9 0°|5i$n. io©yn-fexSP i©:;&(cinjit& 

n-5. ;i©<fc5CUT«gS3AI*i®hWT7)no© 

T'o-fexsp i©:*fciRHjsn-5t, y-hA;j/:/v3 

TjtBBtten, »SI^3Art®3>'<7 3 1 ItT'n-feX 
SP l|^®3>">s7CV®SlteJCJ:t)«ill^rt®M'-1' 

T55«:/n-fexapirt®3>'<7cv±»c«Msn, -t 

[0 0 5 2] ;iKl/Ty-h/NVP:/V3*JKi;5n. * 

ft. fcft7.mp immis.oM^mtmt^^ti, n® 

J: 5 K \yX»-fu±7,^ P 1 fc4JV>"C M/'f T±© 2 
©Sfi S 75t|Sl^lc3f^® 7'9X-7 C V D K± 
SSWS. T'n-txmp 1 t::*sv»TS«ffla!&^«T-r5 
i, A^ur/vs^JMA^n, :/n-txapirt©hWT 

[0 0 5 3] »l5im3ArtJC8lA$nfehWTey- 

h n)V:fy 5©BIESt:<fct)l»0 ©Sfi»M£ 3 b \zmx 

Sn, ^■r®D-5n>/<73 2 litcEBtsn, J. 
■O. h V-i UmmW 3 2 ©StetCJ: D^fil?&31^4 tCI^ 
ttSn, b!6»«©-&y-Wt;V:^V8®ilBli, hU'f 
lelilrSfi 3 2 ±®n-53 >'<7 3 2 1 RtX^ii?&ai^ 
4|*g©D-53>'><74 0®jHEfc±D. SEhWTtt 



) #BB¥6-6 93 1 6 

^5^si^4 rto3 >^7 4 0 ±JcEeans. 
[0 0 5 4] ^iiftaiS4rticEasnfchWT±ffl 

2t5:0*ffiStt. ^?&^^4|*3lcSsl;9X«AgS4 1*» 

iKil 0 OTo r rgSifSllttiD, ««5l0tfiU 

- VlVWV 9 ©MMlcJ;-3T7>n- 5 rt'^MIO 
liisns. c:©7>n-FS5'\©hWT®j3loaiL' 
tt. 7>D-H^5t;:felt^hWiall!iSH8A®n- 
> 5n>'«?78 0A&^»^Hi?&^^4rt®n>'<74 0 

ic«l;irfe<::tffTt)ti5. 

[0 0 5 5] *KUT7>D-l«S5rtCiRASnfch 
U-fTtthWEIKlKaSACADg 0* Eisn. 

-l-rofrHCS^^snitSSSd^SltfflL&BtESa 

7Afcfiy#$nfc«l31»S«Sld*KlRfflL«tt6Afc 

jitsn. ;i®SH6Afc<k»)sitts»*ie*¥sS»«cia 

1 K±l)7>D-HS^1.fc^-6Slt5$®*-fe5'hCfc# 
XEB^ns, C®J;5tClft®ffiaS^S«S*tltt)Hl 

[0 0 5 6] ^fll?&^4Jc:*ViTB^fll?&SISfT3t 

«?&»^ 4 *^ 6 h P"f T SSltBCS xm^t 
®Kffi*fclUfSnS. !9><L.T7>n-Ha5K*V» 
T2fc&o& h W TttWBEi:f±a®lSfp-en- 1 

7 ::^S'vM5n, eWi:1-^J!i3S£Sltfc®-6, 7>o~ 
H£5«'&«Ui};$n-&. 

[0 0 5 7] fi(i^®SJ?gTtt, S«s*n':3®yn-fe;^ 
^P 1 Cfefr>Til!ia&SJt&®-5B-&CS««^IS3 
A, 3BSIgT^||»aiS4CJRA$n, CCTTiPflU^ 

^$nfc®'&7>n-H^5A^6*-ks; hCtc»ffl;^!tl 
S*^ 1 •oo-fu^T.m.P 1 (C*5l>TSaffli£SltS:m. 

ixtt2£t±o::/'n-fexSP2, P3, P4icioae 
Kjaa*ff-3?t®t^fli»«a4, 7>o-H*5Sig 

t? [0 0 5 8] yn-fexmP 2Sffll.iSa:#B. 

a3AHEiianfchWTShwia«««3 iirj: 

omSiS-a-. n-7n>'<73 1 i*:;^n-fexaP2»c 
*WSD-7n>'<7CVicJit^5. :^n-fex^ 

P3^P4SfflVi.5tlrtt, SS«SI^3Bt:feJt5h 
I^'f IlftSB3 2C±S hU-f T®jS3i[®|5Ilr2!LC^8h 
k-f IH!ligBIC*tt5D-7 3>^7 3 2 1 t^D-feX 
SP 3 tCfet'J-SD-7a>'^7C V®aiE^V»B3>'^ 
73 2 1 ffu^LTJ^V A\Z^n^U-7uy^7CV 

®ate*ifift)*x5. 
e> [0 0 5 9] /^«> ^B'mmmn:\s.. 7ffiM£2 
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\tmw.s i'fmm 2 m'fmmmA \zmm o s-a 

[0 0 6 0] sfc. BaiB*Ji«»it?B, ^mm^4\z^ 
[0 0 6 1] mz. mi\z^tmmmm\zi:^m 

StRMa : :/n-fex^P 1 IC^feltS a - S 1 
XSt : 3 5 OmmX 4 5 Omm<D:kMB^1^^y7s^^ 
(3-=:>if7 0 5 9) 

:/D-bx^p 1 ic:fettsai«jasffi« : 2 8 ot:, mn 

hWT<Z)Sffi^®-9-^X:-a7 0 0nunOIZBftH^ 5£J 

0 Oram0mf^3 

2 0 07yh 
iffliaSK: 0. 5Tor r 
^1]X:i^y> 10 0c cm 
^Kl^ 1 0 0 c c m 

'/a-tT.^P l\z^mWiEL-mWM!m: 3 5m 
m 

^1i3J]iaS2 0t-^'2 2 : 2 0KW®#n«9:'7'. 
ttIfgSi«5 0 0*C/min 40 

{£BgSg3 5 OA/mi n. IIIJfJ^H4 ±3 96. 
fi:fi^t)-a:a« ±2 mm. /^-f-^ i'JV^Sl 0. 
3 tfm£^±©fcO**0. 0 5fl/cm« 'V&'olt. Z.^ 
TUtfllil-ttttt. 3l«©raPB (&|iSTlt52-r5 2ffl*> 
S^n^ni OmmrtfflOfCA-ofc&S) 

[0 0 6 2] a*, ^arsa 1 7 ic^-raE«Jsass a 



<l$|g¥6-69 3 1 6 

f7)V^SVA0. 2~0. 5jH (0. 3 itmfitJiOfe®) 
/cm' T*-p&. fi£oT, C®^JIf«IT«, B!170 
ilifieilclt'^, n-x^i'JV^ft*U/4~l/l Ofc 
BfcS^nTVJS. J>:C*^?g®ffi®ll]!il»l&01 0A»6 
HI 5*#MLTRWra. HI 0[4^*®«K¥ffi 
0, 01 l«D-h'^lOt. iKn-H^ttftiaibfcS 
«5£JtM/"1'»2i:3>'t71 0 1, hWifK£M10 
2 Rr; h Iel»»ll 10 3 SHBUrfflTa^-rHTft 
5. 0 1 2 a hW'f ElSigtt 10 3 ®— gS®«f jglftM 
H. lai 3BSi8iaSfiSS5:^tfchWTlS3> 
^^7 1 0 1 teSLfcttffiC^fffiH. 0 1 4ttn-Ha 
1 0fc:6lt«hWTl i:3>'<71 0 lOttBHTfc 
^,015 «atR«i^^ 3 0 A. SOB lrfett?>S«5 
j# h V"f ^^^7 3 0 t-t-®lsIilSS 3 0 0 ®]E® 
HT(b%. 

[0 0 6 3] ji®s«fflagg«. 0ioic^ri5 

C. D-l^^lOt. tta-H^(cBIBB"Ilg®y-hA* 

;i':^v 1 s:fM/TJiia3nfc^ilMS2 o o t. 
flliiD}»afcMHW«®y- h/^;v:^v 2 s^UTSiits 

nfcmi®S«lfim3 OAt. aiR2l^3 OAfCKS 

Bilg©y-h/'?;i':/v3. v4Ro:v5*^l-UT^-ni? 
n»«sn«:» i:/D-fex*pi. JB2:/n-fexaP2 

R.r;s 2 ffls«»ii@is 3 0 B t. 3 0 B (ciK 
pllgoy-h/N*;u:/v6. vr&oivss^M^-c^E-n-f 
nffii^sn&m3:/n-fe7.SP3. m4:/a'txSP4 

saf=p«i»aia4i:. R^?&aiafcHEB^«g®y-h 

/m:/V 9 *:^^LTgSScSnfc7>^- 5 0 t&ii 

[0 0 6 4] wia&y- b/^jvt/as^L-avv-cjv/E 
sfas@tT#^£^n^na!4bTms®*^sci» 

o- 1 0 tt, H 1 1 KW^H 1 3 \zmtii 

*®-fllt:Mai oos*u. ttlPliy-bn 

[0 0 6 5] n-HSl OfcS, 3l«^JtH"fTlS 
' aS2IT-5fc*®3>'<7 1 0 1 *|*!»t:RltT»«, * 
Jt, HIPl 0 0®l»lrhWTl&3>'^71 0 llc?^ 

ustK-r s h u-f «Ksa 1 0 2 Rt; Mx-i- ifKSfi± 
fftStt 1 0 3 SRttr**. Mz-f T 1 ». &m 1 1 

lcSiR®S«3^^#:Tl 2<£-Wil5Ufct>®T. SB 
T 1 1 ®«f 't»tce> ICm^T 1 2 i:«R^*lRl»C-* 

®ttl»Tl 3*a»UT»«. zL<om\t\tm.ti:f 

; [0 0 6 6] 3 >-^7 10 1 tt— J*0*¥lc32fTi*9rffi 
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3<D^mom%u-)\^i out. pii/~;uM*±Tfc 
a5a>"<T:/nyi7 1 0 1 2 1, SEt^a^/i^roPiflJir 
@HBiftfc3feJ#*nTl/-;H 0 l lC<E»UlgCK* 
•pfca-7ioi3t. :fDs;^Tffitc@)£Lfc7i/i' 
1 0 1 4 c:nc#-&-rst:-*> i o i s t, Kt! 

>&B«l1-SiEKa»<Sieisiffi®*-^' 1 0 1 6 1 

<£#^■c^is. ^-^^ 10 1 6ttD-Hai 0 an/mm 

[0 0 5 7] 0 1 2±liStthk'fTl<D*g5 

T 1 1 ««»a*3a*i-«iaBf 1012a * 

fc, gE:^n>yi7(4±TtZMa-r5?Ll 0 1 2bS^-r 
5. h U-f«ffiiS« 1 0 2 tt, l/--;!^ 10 2 1 ±tC»« 

snrn- mwiu 1 0 0 \zmmK^f&<o-^M 1 0 2 

2 b, Sl5-&»±(ciK$nt*9fe 1 0 2 3 Rt^^tt 1 0 

2 4t. ;ine.irs^an5hW3a#7i^-Aio2 

[0 0 6 8] yU-Al 0 2 5tt-¥-C!)SI||«aOT*la 1 

*<Mttl 0 2 SlcHKiPllEtcaieX^Sn. masbcoT 

jsb 1 1 0 2 4 (c«Ewiiic««sn%. b W'f 

!SBiSB10 2B. -^^t bW'-^S^Jt^V'-A 

iB]tcaiesnfet;xh>>"j>^'SBi 0 2 n- 

HSl 0®T®lcH5tSnfcy>y->-\'-l 0 2 7 tS* 
•r*. :/s/>'^'-l 0 2 7«n.;;HRD*a>"<7:^a 
yi' 1 0 1 2©Kaai 0 1 2 b»CS*b#BiT?«5'b© 

[0 0 6 9] M^^S^7V-A1 0 2 5tt, ill IR 

tCHi 2fc^-ri5ic:. -troifrlSaroiJaa 2)i«h w 
T 1 ©tt»T 1 3 sKii^tiefcsttAnT, Bii^iitc 

3tJ$Tt.5m^a2 lS^r-r5ti:t>»t. S&li5b©±« 
b2ChWic-&:/D5;i'10 3 1S^-r*. r^n.y^' 
103 1f4^-^'10 3 2fc±DIslCKfl«ns. :/n 

5/ 1 0 3 1 « h W T 1 ®-j^©S«3tfiffl^T 1 2 (D 

10 3 1 attteO!>fllSi:t)1¥#Ha<Jg«*nTV»*. 
[0 0 7 0] EAilft?^^^^^©^^, hW^t}*^^ 
-i»l 0 2 5©WSKa®±«[HIBfa2 1, hWic-a:^ 
Pyi?103K cn&KidTS^-^'l 0 3 2»H' 
'fglftSai 0 3S«ll3EUTVi*. a±RWU&D-H 

miRSnm^^tu j*cviT?R M^'f T 1 tfta 1 o 

1 (cs^isn^. 

[0 0 7 1] fts.t>-^. ^mmthx. vv-(fsm. 
gi 0 2*^ 01 1 fcr:ja^«iT^T&H(cfe*^ns. 

JlffliKSSTtt. exh>->'J>'5'«fil0 2 6«:Jg66 
n. 3fe}l'7V'-A1 0 2 5*t«pfel 0 2 3tmttl0 2 

2 2ttn-H^BiP 1 0 0«^&e^a5&l/T(r>5. ilO 
ttJlT, hH'Tl©tt»T13*JhH'3at7W-A 

1 0 2 5©S5eB±«glHHIfa 2 llc^ft P. tx?>i:i: fete. 
KM"r©S«^#:T 1 2®e4iSffl*<:/Dyi? 1 0 
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3 1 »;:«*jiSru *K UT. -^F©3tmii:T 1 2®S 

T?> C®^^ft:Tl 2CffS;if&aSTSfflViTStMa 
*ffiS;&i^v±*@^Sn5. ;*:V*T. :/Dyi?10 3 
l*tt-^'l 0 3 2lCj;t)IllSn5CtT, VV-iTl 
*JIlIlli^En, t>5-:J®S«t3a#*Tl 2©S«3tl$lii 

jt*iwt>» m8ai:i^«icUTtt«va»«s*«s^3n 

[0 0 7 2] is^<\^x^ms(r>mmi)m'r-t^h. mt. 

\->'y^)y^^M. \ 0 2 6ffllfX h>D>y 

n. ^niCioT, hk-Y^m^W-Al 0 2 6*S2:% 

itfen, Sfc, #*1 0 2 2*Jn-HmilP10 0© 

ij^Wk^hit^tx^. ::©<fc5(cUThWTiB, 
0 1 1 tcSIS-C^-r J: 5 fc, 3 >^7 1 0 1 ©:/n v 9 
1 0 1 2±*fcEii«na. c©Efi»csa*"e©M^ 

'fS:^7U-Al 0 2 5©[sIil^'1'T?, hWTltt-?- 

:/nyjrl0 3 1®fllSfc3a?FSnO"3. SE:/Dyi'*> 
e.^^ftWtaT. ^©fiViT/Dyi'fliai 0 3 1 a*6 

[0 0 7 3] ^C, 7'5'->-V-1 0 2 7®nyHRD«» 

1 2©Saai 0 1 2bS«SUT, hWTl®*!^ 
T13CiiU ■e®aTa(Cit^U hWTise^ 

HRDC^tJtSnSt. •&»l 0 2 2*t^1t-UJ& 
enSttfelC. hW3^71/'-Al 0 2 SttfcfXh 

'J v^'SB 1 0 2 6 on 5^ c t a 

[0 0 7 4] 7'yv-\'-n5/h*RDC3tRf^nfc 

hWTitt. hw«iKSiii 02*tgBi-rsi:> e 

|«RD*ItPi-ei/»en«>i:i:Tr. hW*»Tl 
lifiziy^r'^u^yi; l 0 1 2®±IKIHfrl 0 1 2 aC 

Oa*, •€-ntcJ:t>T3>'<7 10 1 
3tjt*n«. D-HSIBai 0 OlilBl 0 OAJcioa 
afCEBUSns. 01 3«c:®^m<£3^bTV»-5. 
[0 0 7 5] lfi< UT. 3>'>^7t-^' 1 0 1 eroae 

3>'^7:7Dyi' 1 0 1 2*tB»3n. hW 

T 1 »y- h;'?;w:/v i ®MHtT^JDikS 2 o o 
«jisn5. ^i5, we««3tJ#ftTi 2'^®?&msT 

»C±:«*«S®BlO#lj-fcf^^, 05, 06(C^T<k5 

[0 0 7 6] £jl±i5iigLfcn-HSl OOffljgRO^cn 
lC#^Ufc3>'<71 0 1. hWifKSBl 02&z; 
H/-f|iIft«1tl 0 3f4, 7>n-H*5 0fc'b«ffl$ 

*fc, 7>n-HS5 0-Ctt. D-F^5 0tC:fett5iS 
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f^tiSOSf^T, M^'fTl*t3>'^71 0 

[0 0 7 7] aiOlC^fi^t. SSaS3IS3 0A. 
3 0 B fe^-n-en h U-f »Mn ^-/^T 3 0 Sflt ATV> 
5. #3>'^7 3 0tt, 01 3lC^-rn-H^l 003 
>'>^71 0 1 t^R±R|«itOt>®T*D, HI 5te* 
•rj:5lc. aSSSiiafl!llc4%i?»T«^bfchKT 
1 ^tLt,^^-Ti^r^^9l'^Uvi; 1 0 1 2S^ff3 
*S"b©T*«. fiU :/nyi)'l 0 1 2*(|»1-«iE 
e. 10 16. tr-:t>'l 0 1 J^? 

5, •:/uvi^ 1 0 1 2m%(r>u-y\ 0 1 s^iteiifs 
-5*©u-;n 0 1 im\t. iHiiiipj||*¥«3 0 i±{c 
nr* 0 . mm- 3 o i e^-^' 3 o 2 ctess 

$n*. •r?5:*D-&, S#3 0 lS(:^■t-^'3 0 2tt3>' 
'<7lsIi!lilg3 0 Q^mm^x\^^z,. 

to 0 7 8] ^-^'3 0 2CDiECXej!?IE3»EtJ:»3, 
tSE'pT. hP-l'T 1 S3t^U&3>'<^7:/ns/J' 1 0 1 

2^^iilflifiS2 0 o*^eswt), :&iRi«iiL.T. 4 

[0 0 7 9] S*, ^«JPSRS2 0 0. ^fU-tT.m.V 
1, P2, P3, P4Rt;^ffi[»33l^4»C'fe. D-HS 
1 Olcfc»tShV"l'iie2l3>'^71 0 li:|^«©3>'^ 

7*J^-n^=nKJtT»o, -enixioT, hWTi* 

•^7l4ifE§g|^5^HTS«^ b k'f T 1 SfflSfc 
[0 0 8 01 ^ffllttilS2 0 0»hW«2l3> 30 

>'^7±fc^Sn« 1> W T 1 ±©»fiS Si^ 

»?&SIT^fc*©^3^^fX«Affi4 l§«^TV>So 
[0 0 8 1] T'D-feX^Pl, P2v P3Rr;P4tth 

i"f «2I3>'^7®jssi»^, si 1 tc^-ra«fflsss 

ASnr < S h V-f T 1 ©-«®l6«3dtftT 1 2 ®M 

[0 0 8 2] ;i';i'&S1gil!l31&5lcJ;%a:. i^M3S« 

n«. fj^is-fe, ^«Dorfe^2 0 o-T2=f-miamnit<D 

»ffi«3IS3 0A&«TlXl42K±®:/n-fe:3^S 

«^4's»A^fn. ccTj^ii^sisnfc®^, 7>n so 
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-H^5 0'\»A$n, ii;iTM/'fTl*S3>'^7*» 

6*i^rnT*¥ttiS»tsn, set, bWTi*^e 
^mnm^A\z^\i^nmfkmt. mah. ait 

[0 0 8 3] *><UT$fC;^ofcM/-1'Tltta~H* 

1 0'ssan*. ^ts. K±0i!i?iT?tt. ^«ini»S2 
0 0 ir*v»TMsms«£an«iu f-ffl?&si^4 c^v^ 

^(ctt«ffis$^iijDf»S2 0 Qms^wim^A\zm 

*»5?-«jDS»S2 0 0Ri;;^{i?&a^4s«KbTfe± 

[0 0 8 4] TiiJnSS'^2 0 OlCt)^1i}^aT# 

asatt s 1 1 t)fc^?&a^4 \z fc^fltjniia-c^ 

S^aSfSW, 7>D-HS5 0«|fc*ViTS*gS£7 
>n-h*S^1-tc»HiLm i::©7>D-H^5 Ofiifc 
*ViTSffla*«S=£hWTl tg«L, ghWT 

SI 0ffl*>&fflaSF«*RSjRtil-r5<t5(CUT'fe<tVi. 
C©i5C«l*1-«t, ««fflai©5'i'hl^MS«jST 
IT'S. 

[0 0 8 5] l(riSlll8««n?H. ^?&3?S4fc* 

ft^>»tR©i^{|J%ai^aB^3fl;i!f;^«AgS4 n?*s 

*«. «AsnT<s-jtj©s«3tJf#0Hcta:e-rsj: 

iiii?&ai*<Bli6i;;S:.5. 0 1 0 iC^-TSSMSe 
©SD^SbS. 

S««!ia : :/n-irxSP 1 a - S 1 IIS©?^^ 

StR : 5 0 Ommx 5 0 Omm©:^l!Bg^Jg;S7XSiK 
(3-::i>i^7 0 5 9) 

:/n-feXSP 1 lc;felJ«««5!iaiafS-: 2 8 01C. Brt 

±5'C 

h W-f T 1 ©««3t^®-tJ'-1' X : -ia 7 0 0 mm©E3^ 

yn-feX^P 1 tC*ltSK«««SEL-!}-< X : -527 
0 Omm©IZ3A^ 

2 0 07!yh 
^MJt^ : 0 . 5 T o r r 
^|^;«fX:v'7> 10 0c cm 
:?K^ 2 00c cm 

:/n-feXSP lfc*tJ<5««iEL-S«R|ig« : 3 5m 

m 

^<»iD^i[2 0 0©t:-^2 2 : 2 0KW©5^J1.«7> 
»«KBta[5 0 0*C/ml n 

et-h©^#-e#s«®ca-s 

J«IS««3 5 0A/mln. KJfJ%-tt ±5« T 
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[0 0 8 6] wi:.^mi<D^^K^<o^m^wii 6$ 

ttfeJcSffiftiiimS OC. 3 0DSii-^l/&'&O-pfe 
to 0 8 7] ;*:fc3|!:56M©S6lC«CD^lg«!*Hl 7* 

fiSSK0ai-r7>n-H^9 5t, ^«I1IDS»S9 2. 
S9 6 hV-f t SR^iWIBmMTf^fftS 

CO 0 8 8] dcD^STK, «!iAa09JC^-r<k5lC» 

*-B-. lloA-fey Kd»6S«S*3comi/Ta-Ha9 

■rn*^®:/n-fexs9 S'vxnena. *< ltbw® 

V-f t ft. WI^»3I^9 6 SST^J^S9 4^^. 1^ 

a 6 ic 1 xtt 2 ei±©:/o-i:xa 9 3 kt««J!i 
i;»«A»^«?&ai;sn&©-&7>D-H^9 b^xn^ 

[0 0 8 9] ^KftofchW t«D-H^9 l'\B5$ 

n. j*:©«s**s«an. Ht?iisiii«©xs*«o 
jgsna. i!iiiBVirn©«it«s«fc*viT>b. 

2is*««&®^©fl>a;%*-r5&Bic»5©r. 

5-&--s)®7'n-fex^Sffiffi«?-C'b, ^^coSKS-b^- 
■s)Xtt=::3ei±©7^a-fex^t«AUTln;«iaSMff 

*»©h7r^;vcffillT#!4v>7'n-txs***i;T'b, 
©:/a-tx^*ffifflLT5aa?£i^fTTirs. setc, m 
ftSjaasff 3«S:®::'a-fexS£^ijT:feit«, *n 
&®5'fe!SMI*:/a-fexs®**fflViTSfao«La&ff 

[0 0 9 0] 
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gtcfcit, fi£*®/'?y9^jaas®s«J!iasfitjt'< 

J&Tt**««!taiiei:it'<T'b, «g5?5S<, ^s®s 

«5!ia!£*ifi-c#.5. p-KS*iawi:-r5«iasa®fi 
a$n, 7>D-Hs*tB«t-r5j!ia«7a©»gfe 
««fflaa«*iii5fi©tt, ;:®?^fii3)nJR^ 

[0 0 9 1] sfc, i-mumm.ifi^fmnn'^^iki^^ii 

aflKifiiJt»»a«. ■€•©j^'^^•^f^5a*ff5i:^:*^e* 

[0 0 9 2] K^«5tClS«®S£j2ia^@lCJ:^^. 

»«ttaT&«8iT«vasstt5©-e, ss'vi'x 
c tmmn^. 6 7 izmmo^mm 

3£^anTVi-i)feJ!ia»ffi^-e-®*SBiDWbT$st 
gST#, sfc. saa?ss«®moiaut>^Ta&5. 

[SIS®ffimJ%g»§^] 

[HI] *56M©-SII6«®^®¥ffiHT*S. 

[SI 2] D-HaKI^«(t«S««&9^^ll®«l]aBT» 

5. 

50 [03] n-l<^|:::fe»t5S«m*SB©¥BHT* 

[04] D-HgicEHan&s«3a#hwt;ins 

Hiia 1t S h l^-f leli!iil«©fl!lffl0-C2feS. 
[BI5] n-Fa®f=-^yi'««®«ffliaT*«. 
[06] D-l<^®f-\'<yi7gB®iEW0r*5. 

[071 i^ffilni»^rt®o-7n>'<7®¥H0T» 

[08] T'^XvCVDSfitbTW^bfc-CJCl/n 
•bXS®»r®07?a6S. 
40 [09] Stg3a$*-fe'y h®l^0T*S. 

[010] 4:%^®4&®^«l®«»«¥M0-7%d. 
[011] D-H^i, Kn- FStcMSU&XffiSa^ 

BS-fi?»rfflT^"r07r»5. 

[012] hW!ll!illBO-gB®«iiiSJI^0T*^. 

[013] SaiaSffiSj^Jt bfcStKSj^ M^-l- S h k 
'f 96213 >^7(Cgt bfc«5lOD- H^»rH0'r* 
«. 

[014] n-H^C:fett5S«^J#hWTi:hW 

50 9m3>^7<ommm-vs>h. 
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[0151 Sffi»jaiS»c*WS««3at h K 1821=1 y 
<7 fc*fl5|lI»«jI®IEHBn?*5. 

[lai 6] :^m^(Di<D\zm<f>^mww^^-vib 

5. 

[018] ^«f!l®«ISfinS0>7»«. 

[??^©ii9«] 
Hl*»6H9{;:t)ViT 

1 n-HS i*? 
11 D-K^xn 

V 1 1 HSAP®y- hnju:^ 

2 0 n-53>'>;7 

2 2 t.-Sf 
3A. 3B tISiSIS 

3 1. 3 2 Mz-fHIIiiSB 

3 11, 3 2 1 n-73>"^7 

4 

4 0 D-^n^'^T ^ 

4 1 ^^i^7.mx& 

PI, P2. P3, P4 :/DirXS 
CV D— 53>-^7 

5 7>n-HS 

5 1 7>D-H^mD 

V 5 1 T^n- H^fflOOy- hfVVf 

vi~v9 sm®y- hAvv:/ 

6 S^m^Sfi 

7 5'Y2/i'^B 

8 hWHftSU 

8 0 n—'7:2>K7 

6 A X^IKmUSB 

7 A f-^yi;mm 

8 A hWiallililfi 

8 OA D-^n^-^T 



s m 

c mmm-tyh 

CB irU->:;/-X 

01 OA^S01 SCtJViT 
10 D-H^ 

100 n-K^MD 

10 OA a-v^ma<Dm 

10 1 hW«Sl3>'<7 

102 hW^IBlSS 

103 M/-flHlilSB 
200 

2 2 t-^' 

3 OA. SOB StSttiiSI^ 

3 0 bU-imSkn>^7 
30 0 3>^7ig«tKB 

PI. P2, P3. P4 :/D-feXS 

HI 

4 

4 1 !£«l;i(fxaiX«E 

5 0 7>a-vm 
vi~V9 ^ra©y-hn;k:/ 
s m. 

Tl 

016 (CtJViT 

P5 , P 6 -^U^T-S. 

017 C-:?v>T 



9 1 
92 
93 
94 
95 
96 
t 



7>D-H* 



[02] 



[06] 



64—- 
631— 



63 



65 652 



,.63A 



z: 



61 



632 



— 62 



TT 



5.. I 



Q2 



Q1 
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(14) 



1$n¥6-6 9 3 16 



mio] 



mi 1] 




[SIX 3} 




•lOOA 




II 6] 



1013 /, T \''0'3 
101 1015 ^ 




-1012 



1015/ 
1014 



.-1027 



mi 8] 

901 903 904 905 906 907 902 

pi' l' i'l' i' 



PI 30A 



□ 



41 



□ 



10 50 
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(15) 

mi 7] 
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